U50,488 inhibits HIV-1 Tat-induced monocyte chemoattractant protein-1 (CCL2) production by human astrocytes.
Kappa-opioid receptor (KOR) ligands have been reported to alter many cell functions and to exert an immunomodulatory role in the CNS. Astrocytes, the predominant brain cell type, have been implicated in the neuropathogenesis of human immunodeficiency virus type 1 (HIV-1). HIV-1 nuclear protein Tat has been reported to induce production of the chemokine monocyte chemoattractant protein-1 (MCP-1 or CCL2) and to activate nuclear factor kappaB (NF-kappaB) in human astrocytes. In the present study, we investigated whether the synthetic KOR ligand trans-3,4-dichloro-N-methyl-N[2-(1-pyrolidinyl)cyclohexyl]benzeneacetamide methanesulfonate (U50,488) would down-regulate MCP-1 production in primary human astrocytes stimulated by Tat. Treatment of astrocytes with U50,488 inhibited Tat-induced MCP-1 production in a concentration-dependent manner. The KOR-selective antagonist nor-binaltrophimine (nor-BNI) completely blocked the inhibitory effect of U50,488, indicating involvement of KOR. While U50,488 alone had a partial inhibitory effect on constituent NF-kappaB activation, it potently suppressed Tat-induced NF-kappaB activation. These findings suggest that KOR ligands could have an anti-inflammatory effect in the CNS and thereby be beneficial in the treatment of HIV-1-associated brain disease.